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SENSOR ARRANGEMENTS, SYSTEMS A ND METHOD IM RELATION TO 

AUTOMATIC DOOR OPENERS 

Technical Field 

The present invention relates to a sensor 
arrangement for controlling opening and closing of a door 
device. The present invention also relates to a method in 
5 such a sensor arrangement, a system for controlling a 
device for opening and closing of a door device, and a 
system for managing a plurality of door sensor 
arrangements . 

10 Background Art 

Automatic door openers are used to a large extent in 
i.a. shopping centres and public buildings to facilitate 
and speed up passage through an entrance or exit provided 
with a door. This is especially useful for elderly or 
15 handicapped persons. 

Today, automatic opening and closing of a door is 
typically controlled by microwave Doppler or active and 
passive infrared sensors, which detect the motion of a 
person approaching the door. These sensors merely detect 
a movement and will not be able to distinguish between 
different objects approaching the door. 

There may be a need for a more intelligent 
controller of the automatic opening and closing of doors. 
In US Patent Application Publication No. 2001/0030689, 
there is disclosed a video image device controlling the 
opening and closing of a door. Here, .a person approaching 
the door is detected by comparing images of a field of 
view in front of the door. By using a video image device, 
the movement of a person could be distinguished from the 
movement of e.g. a piece of paper blowing in the wind. 
Thus, the door will not be opened upon detection of any 
movement, but may be opened only when a person actually 
approaches the door. 
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When a more intelligent controller of a door is 
used, the door will not be opened or held open unless 
necessary. However, this increases the risk of a person 
being injured by incorrect opening or closing of the 
door. Thus, there is a need for an improved handling of 
detections in an intelligent controller of automatic 
opening and closing of a door. 

Summary of the Invention 

An object of the invention is to provide an improved 
sensor arrangement for controlling opening and closing of 
a door device. Another object of the invention is to 
provide an improved handling of detections made by the 
sensor arrangement. 
15 According to an aspect of the invention, these and 

other objects of the invention are achieved by means of a 
sensor arrangement for controlling opening and closing of 
a door device. The sensor arrangement is arranged to be 
mounted in the vicinity of the door device and comprises 
an image-acquiring means, which is arranged to be mounted 
in a viewing position wherein said image-acquiring means 
monitors a field of view that encompasses at least an 
approach area located adjacent said door device. The 
image-acquiring means is adapted to acquire images of 
25 said field of view. The sensor arrangement further 
comprises a movement detector, which is arranged to 
receive said acquired images. The movement detector is 
arranged to process the received images in order to 
detect a movement, which is to result in an opening of 
30 the door device. The sensor arrangement also comprises an 
event generator, which is arranged to receive information 
regarding said door device and said field of view, said 
information comprising said acquired images. The event 
generator is arranged to process said information in 
35 order to identify at least one event according to 

predetermined criteria, wherein the event generator in 
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response to an identification of an event creates a 
recording of the event. 

According to another aspect of the invention, there 
is provided a method in a sensor arrangement for 
controlling opening and closing of a door device, said 
sensor arrangement being mounted in the vicinity of the 
door device. The method comprises acquiring information 
regarding said door device and an area adjacent said door 
device, said information comprising images of a field of 
view that encompasses at least an approach area located 
adjacent said door device; processing said information in 
order to identify at least one event according to 
predetermined criteria; and in response to an 
identification of an event, creating a recording of the 
15 event. 

As used herein, the phrase "sensor arrangement for 
controlling opening and closing of a door device" should 
be construed as a sensor arrangement that does not 
necessarily perform opening and closing of a door device, 
but may instead provide signals or information to a door 
controller for the opening and closing of the door 
device. However, the sensor arrangement may also directly 
control the opening and closing of the door device. 

Further, the term ^^event" should be construed as any 
25 occurrence that changes the conditions of the door device 
or the field of view. Such occurrence may, for example, 
be a movement within the field of view, a change of the 
background in the field of view, a change of the settings 
of the image-acquiring means, or a change of the position 
of the door device. Certain events have been predefined 
according to some criteria. The event generator will 
process the acquired images in order to identify if such 
an event has occurred. If such an event occurs, the event 
generator creates a recording of the event. The term 
35 "recording" should be construed as a packet of data 

holding information about the event. The recording may be 
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stored temporarily or permanently in the sensor 
arrangement . 

Moreover, the term '"information regarding said door 
device and said field of view" may include information 
5 provided by acquired images of the field of view and may 
also include information provided in other ways, such as 
information from a motor that opens and closes the door 
device and information from a door position sensor on the 
current position of . the door device, 
10 Since the sensor arrangement according to the 

invention records events, there is provided a possibility 
of handling dangerous or exceptional situations in a 
specific manner. Further, the sensor arrangement may 
merely record certain events, whereby information of 
15 normal, uninteresting situations may be discarded. This 
implies that an operator may be noticed when an event 
occurs. Thus, there is no need of constantly watching the 
operation of the automatic opening and closing of the 
door. Moreover, since events are recorded, there is a 
possibility of logging the recordings. The log may be 
used by a door owner to monitor how often and at what 
times exceptional events occur. In this way, the log may 
be used to improve function of the door device, whereby 
the safety of the door device is improved. Further, in 
25 case of an accident, the installation firm may use the 
log to prove that the sensor arrangement was correctly 
installed or that it was incorrectly used. 

According to an embodiment, the sensor arrangement 
further comprises a communication unit, which is arranged 
to transmit said recording of the event over a data 
network to which the sensor arrangement is connected. 
Thus, the recording may be transmitted to a remote site 
for handling the recording. This implies that an operator 
or service person may control the function of the door 
35 device from a remote position, increasing efficiency and 
reducing travelling costs. Further, if the recordings are 
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transmitted to a re,»ote site, there is „o need for a 
large memory capacity i„ the sensor arrangement. 
This IVT." be a unitary structure, 

^tes it ! arrangement easy to handle and 

makes xt less sensitive to interferences. Further, the 
sensor arrangement will have fewer points on „hic; 

If lll^rr"""^""''^ ""^ ' the amount 

of data to be transmrtted is small, since the data is 

first processed within the sensor arrangement, and then 

only selected data is forwarded over a data nltwork! 

is arrlnaed'r '° --^odiment, the event generator 

xs arranged to recen.ve information from a door position 
sensor regarding position and/or speed of said Lor 
device Thus, the acguiring of information may comprise 
ac^iring information regarding speed and position I^ the 
door dev.ce. This implies that the function of opening 
and Closing the door device is also monitored. Therefore 
defective function of the door device may also he ' 
Identified and recorded. 

reaa.n'^* "~^<ling may include associated Information 
regarding said event, wherein a predefined specification 
determines What associated Information is to he ,ZZZ ' 
in a recording. This implies that specific information 
may be associated with each event. Thus, the recording of 
an event may be customized for each specific event. This 

rlZV/Z^T"'' information may be 

needed for different types of events. 

The recording may include at least one Image of said 
f.eld Of view. The image may then be used for pLpIfes o^ 
proving What has actually occurred at the door de^r" 
when the event was recorded. 

According to yet another embodiment, the at least 
one event to be identified by the event generator 
includes at least one event that permanently changes the 
settings of the field of view that is monitored by the 
image-acguiring means. If the settings are changed, the 
detection of a person approaching the door may be 
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impaired. Therefore, the sensor arrangement 
advantageously identifies such changes. 

The event generator may be arranged to process the 
received images in order to identify a plurality of 
different events according to different predetermined 
criteria. Thus, several different events may be 
specified, which the sensor arrangement should be able to 
identify. This improves the function of the sensor 
arrangement . 

According to yet another aspect of the invention, 
there is provided a system for controlling a device for 
opening and closing of a door device, said system 
comprising a sensor arrangement being arranged to be 
mounted in the vicinity of the door device. The sensor 
arrangement comprises an image-acquiring means, which is 
arranged to be mounted in a viewing position wherein said 
image-acquiring means monitors a field of view that 
encompasses at least an approach area located adjacent 
said door device, said image-acquiring means being, 
adapted to acquire images of said field of view; and a 
movement detector, which is arranged to receive said 
acquired images and which is arranged to process the 
received images in order to detect a movement, which is 
to result in an opening of the door device. The sensor 
arrangement further comprises an event generator, which 
is arranged to receive information regarding said door 
device and said field of view, said information 
comprising said acquired images, said event generator 
being arranged to process said information in order to 
identify at least one event according to predetermined 
criteria, wherein the event generator in response to an 
identification of an event creates a recording of the 
event. The system further comprises a computer unit being 
connected to the sensor arrangement for receiving 
recordings of events identified by the sensor arrangement 
and handling said recordings. 
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The system provides a possibility of firstly 
recording events in the sensor arrangement and then 
handling the recordings in the computer unit. Thus, there 
is a low traffic of data between the sensor arrangement 
and the computer unit, since only the information to be 
used by the computer unit, i.e. the recordings of events, 
is transmitted to the computer unit. Further, handling of 
the recordings, such as adjusting and sorting the 
recordings, is easily made at the computer unit. 

According to an embodiment, the computer unit is 
connected to a display device for displaying recordings 
of events to an operator of the device for controlling 
opening and closing of the door device. Thus, the 
recordings may be presented in a suitable manner to the 
15 operator. 

According to another embodiment, the computer unit 
is arranged to store recordings of. events in a log. This 
implies that the information on events is preserved and 
may be used at a later stage for e.g. analysing the 

20 performance of the door device or, in case of an 
accident, proving that the sensor arrangement was 
correctly installed or that it was incorrectly used. 

According to still another aspect of the invention, 
there is provided a sensor arrangement for controlling 

25 opening and closing of a door device. The sensor 

arrangement is arranged to be mounted in the vicinity of 
the door device and comprises an image-acquiring means, 
which is arranged to be mounted in a viewing position 
wherein said image-acquiring means monitors a field of 

30 view that encompasses at least an approach area located 
adjacent said door device. The image-acquiring means is 
adapted to acquire images of said field of view. The 
sensor arrangement further comprises an event generator, 
which is arranged to process information regarding said 

35 door device and said field of view in order to identify 
at least one event according to predetermined criteria. 
The event generator creates a recording of the event in 



wo 2004/111374 



PCT/SE2004/000946 



10 



8 

response to an identification of an event, said recording 
comprising at least one image of the field of view. 

According to this aspect of the invention, there is 
provided a possibility of identifying dangerous or 
exceptional situations at the door device in a specific 
manner. Further, the sensor arrangement creates 
recordings of events, enabling logging and analysing the 
performance of the door device. Moreover, the recordings 
will include an image of the field of view, which may be • 
used for proving what actually happened in the field of 
view at the time of the occurrence of the event. 

According to a further aspect of the invention, 
there is provided a system for managing a plurality of 
door control arrangements that are arranged to control 
15 the opening and closing of a corresponding plurality of 
door devices. The system comprises a plurality of image 
sensors, each being arranged for mounting in a viewing 
position to acquire images of a field of view adjacent to 
one of said door devices; a plurality of movement 
detectors, each being arranged to receive said images 
from at least one of said image sensors and to issue an 
activation signal to one of said door control 
arrangements, based on detection of an object approaching 
said door device in at least one of said images; at least 
one event generator, which receives and processes said 
images to identify at least one event according to 
predetermined criteria and creates a recording of such an 
identified event; at least one event storage, which 
stores said recordings created by said at least one event 
generator; and at least one network connection unit, 
which connects said at least one event storage to a 
communication network, thereby making said recordings 
accessible to an external computer, via said 
communication network and said network connection unit, 
35 for management of said door control arrangements. 

According to this aspect of the invention, the 
operation of a plurality of door devices may be monitored 
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at a remote location. Similarly, it may be possible to 
monitor the operation of the image sensor and/or the 
movement detector and/or the event generator, as well as 
reconfigure the same. This aspect also allows events, 
occurring locally at the door devices, to be logged at a 
remote location, in a local or central management unit, 
for later review or analysis. Apparently, the system 
provides improved handling of detections and efficient 
management of the door control arrangements. 



Brief Descrip tion of the Drawings 

The invention will now be described in further 
detail by way of example under reference to the 
accompanying drawings, on which: 

Fig. 1 is a schematic drawing of a system according 
to an embodiment of the invention; 

Fig. 2 is a block diagram of a sensor arrangement 
according to the invention; 

Fig. 3 is a block diagram of a local management unit 
of the system in Fig. 1; 

Fig. 4 is a schematic view of a central management 
unit of the system in Fig. l; 

Figs 5-6 are views of a screen showing user 
interaction for making a set-up of a sensor arrangement; 

Figs 7-10 are views of a screen presenting 
information of events recorded by a sensor arrangement; 

Figs 11-12 are views of a screen showing user 
interaction for configuring handling of events; and 

Fig. 13 is a flow chart of a method according to the 
30 invention. 

Detailed Description of a Presem-ly Preferred F.Tnh^H.n,^.. 

Referring to Fig. i, a system 10 according to an 
embodiment of the invention will be schematically 
35 described. The system 10 comprises a plurality of sensor 
arrangements 12, which each is mounted in the vicinity of 
a door device 14. Each sensor arrangement 12 controls 
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openxng and closing of the respective door device 14 The 
sensor arrangement controls opening and closing of the 
door device 14 by sending signals to a door control 
arrangement that physically controls the opening and 
closing Of the door device 14. Each sensor arrangement 12 
IS further connected to » -crangement 12 

unneccea to a local management unit 16 
Several sensor arrangements 12 may be connected to the 
same local management unit 16. Each sensor arrangement 12 
has a un.gue identifier, whereby it may easily b! 
identrfred in the local management unit 16 

Each sensor arrangement 12 comprises an Image- 
acgurring means (hereinafter called image sensor) that is 
mounted to monitor a fi»lH „* • =nsor) cnat is 

onuor a field of view encompassing an 
approach area to the door device 14. Thus, images are 
acquired of the approach area of the door device 14 
enabling detection of a movement in front of the do« 
device 14. The sensor arrangement 12 also comprisera 

hit ^^---^^ 

Ilso trigf the ' "'"^ '-^""^ °' that 
also trigs the sensor arrangement 12 to send an 

sur:hat''t:i'r' "° "^^ '""'^ arrangement to ma.e 

sure that the door is opened. 

Of an^"^ ^'^"'"^'^i-' °« i-»ages also enables identification 
Of an occurrence - event - that changes the conditions of 
the door device 14 or the fielrt „.f „• ^ aicions of 
Of the door device 14 or th Performance 
or aevice 14 or the movement detector may be 
mpaired due to such an occurrence. Therefore, the system 
10 comprises at least one event generator. The event 
generator processes information regarding the door device 
14 and the field of view to detect events, by 
corresponding to predefined criteria being fulfilled The 
information comprises the acquired images and may fu;ther 
comprise information on the position and/or speed oHhe 
door device 14. Upon detection o, an event, the event 
generator creates a recording of the event. Such I 
recording may also hold important Information on the 
history Of the door device 14 and the sensor arrangement 
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12. It may for that reason also be of interest to record 
events even though the performance of the door device 14 
or the movement detector is not affected by the event. 
The recording of an event constitutes a digital 
identifier of an occurrence, which in an effective manner 
may be distributed. 

The system 10 also comprises at least one event 
storage for storing the above-mentioned recordings of 
events. These stored recordings may be handled or 
analyzed at a later stage for evaluating the function of 
a door device 14. 

The local management unit 16 provides a network 
.connection to a coinmunication network 17 and thereby 
connects the sensor arrangements 12, including the image 

15 sensors and the movement detectors, to the communication 
network 17. This makes the sensor arrangements 12 
accessible to an external computer 18 via the 
communication network 17 and the local management unit 
16. Further, the external computer 18 may receive 

20 information from several local management units 16, 
thereby connecting the external computer 18 to more 
sensor arrangements 12, making it a central management 
unit . 

The image sensors and/or movement detectors may be 
25 arranged to receive processing instructions from the 
external computer 18 via the network connection. Thus, 
the image sensors and movement detectors may be 
controlled from an external computer 18 at a remote site. 
The processing instructions may include an instruction 
30 set to be executed by a processor to thereby change the 
operation of the movement detector. In this way, the 
function of the movement detector may be improved from 
the remote site. Further, the processing instructions may 
bring at least one of the image sensors to acquire an 
35 image and make it accessible to the external computer 18. 
In this way, the situation at a door device 14 may be 
monitored at the remote site. The external computer 18 is 
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connected to a display device 19 for displaying 
information received from the sensor arrangements 12. 

The network connection may also connect the event 
generator to the communication network 17, thereby making 
the event generator accessible to the external computer 
18, via the communication network 17 and the network 
connection. The event generator may also be arranged to 
receive processing instructions from the external 
computer 18 via the network connection. In this way, the 
function of the event generator may also be controlled 
from the remote site. The processing instructions may be 
used for e.g. bringing the event generator to change the 
predefined criteria for a given event; bringing the event 
generator to store predefined criteria for a new event; 
15 and bringing the event generator to store a specification 
of associated information to be included in the recording 
of a given event. Thus, the identification of events may 
be controlled and the information in a recording of an 
event may be changed. 
20 Since events are recorded in the system 10, there is 

provided a possibility of handling dangerous or 
exceptional situations in a specific manner. A service 
person may use the storage of recordings of events in 
order to, at any time, analyse the performance of a door 
25 device 14. In this way, he may decide whether a service 
is needed. This analysis may be performed from an 
external computer 18 at a remote site, reducing travel 
costs for the service person. Further, the external 
computer 18 may, via the communication network 17, be 
connected to several sensor arrangements 12 and, in this 
way, the performance of several door devices 14 may be 
monitored at the same place. 

The system 10 may provide possibilities to monitor 
the operation of the plurality of door control 
35 arrangements; monitor the operation of the plurality of 
door devices; monitor the operation of the plurality of 
movement detectors; monitor the operation of the 
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plurality of image sensors; log at least part of the 
recordings; and process at least part of the recordings. 

Further, it is possible to change the performance of 
the movement detector and event generator from a remote 
site. Thus, a service person may first monitor the 
performance of a sensor arrangement 12 at the remote site 
and then make adjustments to the settings of the sensor 
arrangement 12 to improve its function. Thereby, a 
service may be performed from the remote site. 

In the following, the details of the system 10 
according to a presently preferred embodiment will be 
described. According to this embodiment, each sensor 
arrangement comprises an event generator. In this way, 
recordings of events are made in the sensor arrangement 
12 at the door device where the event occurred. Thus, the 
sensor arrangement 12 in this embodiment is an 
intelligent sensor unit. 

Referring now to Fig. 2, an intelligent sensor unit 
12 will be described in more detail. The intelligent 
sensor unit 12 comprises an image sensor 20 that is 
mounted to monitor a field of view encompassing an 
approach area to the door device 14. The intelligent 
sensor unit 12 may include two image sensors 20 that are 
mounted side by side to partly monitor the same area of a 
doorway of the door device 14. The image sensor 20 may be 
a CCD (Charge Coupled Device)- or CMOS (Complementary 
Metal Oxide Semiconductor) -sensor with an associated lens 
arrangement . 

The intelligent sensor unit may also receive ' 
information from a door position sensor 21. The door 
position sensor 21 may be an optical sensor mounted on a 
motor shaft driving the opening and closing of the door 
device 14. The door position sensor 21 then measures the 
rotation speed of the motor shaft, which may be converted 
to speed and position of the door. The intelligent sensor 
unit 12 comprises a communication interface 27, which 
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receives the information from the door position sensor 
21. 

The intelligent sensor unit 12 further comprises a 
movement detector 22 which receives the images acquired 
by the image sensor 20. The movement detector 22 will 
process the acquired images to detect a movement in the 
field of view corresponding to a person approaching the 
door. If such a movement is detected, the intelligent 
sensor unit 12 will transmit a signal via the 
communication interface 27 to a door controller 28. This 
signal will trig the door controller to control the 
operation of a door operator 29 to open the door or 
prevent the door from closing. The movement detector 22 
may also detect if there is a person present in the 
doorway and then disable opening and closing of the door 
14. 

The field of view may be divided into zones, where 
the movement detector 22 should be sensitive to a 
movement of a person approaching the door 14, or to the 
presence of a person in the doorway. The movement 
detector 22 may use images from two image sensors 20 with 
at least partially overlapping fields of view in order to 
detect the presence of a person in the doorway. Based on 
this stereoscopic detection, the movement detector 22 is 
25 able to determine the 3D-shape of an object in the 

doorway in order to evaluate whether a person is present 
in the doorway. 

The movement detector 22 compares sequential images 
of the field of view in order to detect a movement. Thus, 
when the movement detector 22 discovers a difference 
between an acquired image and the previously acquired 
image, the movement detector 22 will evaluate the 
difference. In this way, it will be decided whether the 
door 14 should be opened or closed or if some other 
action is needed. Further, the movement detector 22 will 
use a reference image to be compared to the acquired 
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images in order to detect the presence r.^ 

doorway. Presence of a person in the 

The intelligent sensor unit 12 furt-h pr- 
event generator further comprises an 
generator 23. The event generator 23 receives th^ 

10 ac,u..ed images and the information f.o„ the 

Po.it.o„ sensor 21 m order to detect the occurrence of 
an event The event generator 23 „lu then record 'ents 
The recordxng win he time-staMped and comprises 

15 iTllZllT ^'-^ -=--^n/of an event 

about the s "^^^"^ information 

The senf ' " * " °" '^--^ environment 

I^te r "^^ communication 

interface 27, transmit a signal, which holds the 

20 ThHoca! '° -nagement unit 16. 

The local management unit 16 may store the recording of 
the event in an event storage and/or forward the 

:::ZZ:\T » - an e.ter„al 

25 of thrfiirL""'""^ '° -ntlnuously acquire images 

or cne field of view, typically at a rat*» o-f r ^ 

second Thus, in stored movies'the L^e rate'wm':: 
approximately s images per second. The rate varies 
depending on the light conditions in the field"f view 
the activity in the field of view, etc Th„» ■ 
10 received by the event generator 2^ 'hieh . 

evaluates the images il orders "it! r f ^"rrr^L 

iziTt T'' ^"^^ " proc::sen:e 

' in thrLt"nL'r'"^ "^'^ temporarily buffered 

an event L i::::LleT°t\""" "^'^ ""^''^^ 

identified, the recording of the event may 
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include a few images acquired before the event was 
identified. As a result, a recording of an event may 
comprise a movie., which shows the field of view from a 
few seconds before the occurrence triggering the 
recording of an event takes place to a few seconds after 
xt takes place. Thus, the process causing the event to be 
identified may be recorded. 

There will be a delay between the identifying of the 
start of an event until the event may be presented on a 
display connected to the local management unit 16. The 
delay may depend on the image format, such as still image 
or movie, resolution, and compression, and on the amount 
of existing communication between the sensor units 12 and 
the local management unit 16. The delay may typically be 
15-60 seconds. The longest delays occur when a movie is 
to be recorded. In these cases, a still image may at 
first be transmitted to the local management unit 16. 
Thus, the still image may be presented on a display 
before the movie is received by the local management unit 
16 and the whole recording is able to be presented. 
Typically, the still image delay is 15-30 seconds. 

The intelligent sensor unit 12 also comprises a main 
processor 25 controlling the operation of all parts of 
the intelligent sensor unit 12. Further, the movement 
25 detector 22, the event generator 23, and the main 

processor 25 may be implemented as processes performed in 
one or more commercially available microprocessors, such 
as a CPU (Central Processing Unit) or other programmable 
logic units, such as a FPGA (Field-Programmable Gate 
Array), or alternatively as one or more ASICs 
(Application-specified Integrated Circuit) . The main 
processor performs advanced image processing on the 
acquired images. The acquired images may temporarily be 
stored in a RAM (Random Access Memory) 24. The sensor 
unit 12 further comprises a non-volatile memory 26 
holding, i.a., computation codes, and event definitions 
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(predefined criteria and specifications of associated 
information) 

If the recordings cannot be transmitted as fast as 
they are created in the intelligent sensor unit 12, the 
events will be buffered in the intelligent sensor unit 
12. The intelligent sensor unit 12 may use the RAM 24 for 
buffering events. Typically, the RAM 24 has a storage 
capacity for 25 still images and 7 movies of 5 seconds. 
The intelligent sensor unit 12 may also store recordings 
of specific events, which will be described below, in the 
non- volatile memory 26, 

As mentioned, the intelligent sensor unit 12 also 
comprises a communication interface 27. The communication 
interface 27 is arranged to transmit data from the 
15 intelligent sensor unit 12 to the local management unit 
16. The intelligent sensor unit 12 may transmit data to 
the local management unit 16 of its own volition or may 
transmit data in response to a request from the local 
management unit 16. The communication interface 27 may 
also receive data from the local management unit 16. The 
communication interface 27 is also arranged to transmit 
an activation signal to a door controller 28, which 
regulates the operation of a door operator 29 that opens 
and closes the door device 14. The communication 
25 interface 27 may also receive information from the door 
controller 28, e.g. regarding the opening/closing status 
or speed of the door device 14 . 

All components of the intelligent sensor unit 12 may 
be integrated on one printed circuit card. This makes the 
intelligent sensor unit 12 stable, i.e. it is less 
sensitive to interferences and it has fewer points on 
which sabotage or malfunctions may occur. 

The provision of an intelligent sensor unit 12 
reduces the amount of data to be transmitted, since the 
35 acquired images may be processed within the sensor unit, 
before a decision is taken whether the images should be 
forwarded over a data network. 
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Referring now to Fig. 3, the local management unit 
16 will be described. The local management unit 16 
communicates with the intelligent sensor unit 12 via a 
communication interface 30. The local management .unit 16 

5 may be mounted in in-door environment, e.g. in a 

reception. Further, the local management unit 16 may 
comprise an output for an analogue TV signal. Thus, it is 
possible to connect the local management unit 16 to a TV 
for display or a video for storing events on videotape. 

0 Further, the local management unit 16 may comprise an 
analogue VGA (Video Graphics Array) output for a PC 
monitor. The local management unit 16 may also comprise 
an input for mouse and keyboard for enabling user 
interaction. 

5 The local management unit 16 may also be connected 

via another communication interface 32 to a communication 
network 17, such as a local area network or a public 
communication network, such as the Internet. Further, the 
local management unit 16 may support wireless connection 

0 to a data network. 

The local management unit 16 may then communicate 
over the communication network 17 for forwarding data 
received from the intelligent sensor units 12. The local 
management unit 16 may also receive data through the 

5 communication network 17 or receive a request for data. 
The local management unit 16 may send an e-mail to a 
specific address in response to receiving specific 
information from the intelligent sensor unit 12. Further, 
it may be possible to control the local management unit 

0 16 from a remote site. Thus, maintenance or a function 
check may be made by a service person, without requiring 
that he actually visits the place of the door device 14. 
Further, the set-up may be changed or software be 
upgraded from the remote site. 

5 The local management unit 16 may also comprise a USB 

(Universal Serial Bus) -connection for firmware upgrading. 
The system 10 may require that the USB-connection is used 
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in order to allow changes to the set-up of the system 10. 
Thus, it is ensured that only authorised and qualified 
persons make important changes to the system 10. 

The local management unit 16 may be a computer unit, 
5 such as a PC or a unit specifically designed for its 

function. Preferably, it is a specifically designed unit, 
whereby the local management unit 16 may be small and 
well adapted to its purpose. The local management unit 16 
may in this case simply function as a network panel 
connecting intelligent sensor units 12 to a communication 
network 17. In its simplest form, the network panel may 
be a simple network connection unit, which provides a 
wired or wireless access to a computer, telephone or 
satellite communications network. For example, the 
network panel may include a modem, an ISDN (Integrated 
Services Digital Network) adapter, a WLAN (Wireless Local 
Area Network) adapter, a GSM (Global System for Mobile 
communication) or UMTS (Universal Mobile 
Telecommunications Service) transceiver, etc. However, 
the local management unit 16 may comprise an event 
storage 34 in the form of a non-volatile memory, which 
typically has a storage capacity of 3000 still images and 
500 movies of 5 seconds acquired by the intelligent 
sensor units 12. The event stprage 34 will be used for 
25 storing events recorded by the intelligent sensor units 
12 connected to the local management unit 16. If the 
event storage 34 is full and new events should occur, the 
new events shall be stored and the oldest be erased. 

The local management unit 16 also comprises a main 
processor 36 for managing the operation of the event 
storage 34 and the communication interfaces 30, 32. 

Referring now to Fig. 4, the main features of the 
external computer 18 will be described. The external 
computer 18 comprises a communication interface 38 for 
35 communicating with the local management units 16 via the 
communication network 17. The external computer 18 may 
further comprise an event storage 40 for storing 
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recordings of events. The external computer 18 is 
connected to a display device 19 (Fig. 1) for displaying 
information on the recordings of events. Further, the 
external computer comprises a main processor 42 for 
managing the operation of the event storage 40 and the 
communication interface 38 . 

In the following, the events that the intelligent 
sensor units 12 may identify will be described. A 
recording of an event will comprise time and date stamp 
when the event occurred and the unique identifier of the 
intelligent sensor unit 12 recording the event to give 
the location where the event occurred. The recording will 
further comprise specific information about the event. 
This specific information varies depending on the type of 
15 event. For most events, the recording will include at 
least one image of the field of view illustrating the 
situation at the door device 14. 

Firstly, referring to Table 1 below, events that may 
be identified by the intelligent sensor units 12 are 
listed. Thereafter, a more thorough description of each 
event will be given. 
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Table 1. List of events 



Detection 
parameter 


Event 


Event 

m 


Associated data 


Special sensor 
unit instructions 


Set-up comple- 
ted signal 


Set-up comple- 
ted 


1 


Images, Zone 
pattem. Parameters 


Store event 


Distorted image 


Image failure 


2 


Time, Movies 


Store event. Shut 
off* other functions 


Shift in back- 
ground objects 


Zone shift 


3 


Time, Images 


Store event. Shut 
off other functions 


Change of 
background 


Auto adapt 


4 


Time, Image 




Duration of door 
activation 


Continuous 
door hold open 


5 


Time, Movie 




Object in zone 


After hours 
surveillance 


6 


Time, Movie 
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Door speed 


Closing speed 
violation 


7 


Time. Movie Sn<»i»rl 
data 




Testing signal 


Automatic door 
check 


8 


Time. Status 
Statistics, Set-up 




Startup 


Startup 


9 


Time 


Retrieve current 
time data 


Number of door 
activations 


Relay activa- 
tion count 


10 


Time, Number 


Send notification 
to maintenance 


Time 


Maintenance 
reminder 


11 


Time 


Send notification 
to maintenance 



The intelligent sensor unit 12 will identify when a 
set-up has been completed. This may be identified by the 
event generator 23 detecting that a given configuration 
process has been completed in the image sensor 20 and/or 
■movement detector 22. The recording of a set-up completed 
event (Event ID: 1) will contain a still image of the 
fxeld of view of the image sensor, a still image of the 
field of view taken when the set-up is started, this 
still image depicting the person making the set-up, the 
set-up zone pattern, in which detection of movement is 
enabled, and specified parameters of the set-up. The 
latest recording of a set-up event will also be stored in 
the non- volatile memory 26 of the intelligent sensor unit 

Since all set-up events are stored in the local 
management unit 16, the installer of the intelligent 
sensor unit 12 will be able to prove that a correct set- 
up has been made. This may be useful if an accident 
occurs or if the door device 14 does not function 
properly. The person making a set-up may be forced to 
Identify himself before making a set-up. As a result 
there is a possibility to check who has made an incorrect 
set-up. Further, the person making the set-up is depicted 
When the set-up is started. Moreover, if a user finds out 
that the set-up is wrong, the user may restore an old 
correct set-up. The intelligent sensor unit 12 will then 
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be updated. Thus, there is no need for redoing the set-up 
completely. 

Referring to Figs 5-6, the set-up of the intelligent 
sensor unit 12 will be described. Fig. 5 shows a view of 
a screen presenting an interactive program for setting up 
the intelligent sensor unit 12. The field of view of the 
image sensor 20 is shown, and detection zones are marked 
in the field of view. The areas of the detection zones 
may be changed and the sensitivity in each zone may be 
set. Further the height of the image sensor 20 above the 
ground is specified to facilitate image analysis. 
Referring to Fig. 6, a doorway zone may be specified. A 
detection of the presence of a foreign object within this 
doorway zone should prevent opening and closing of the 
door device 14. In order to enable evaluating a 3D-shape 
of an object in this doorway zone, the presence detection 
may use two image sensors 20, one mounted on each side of 
the door device 14. This ensures that a change of e.g. a 
mat in the doorway zone will not trig a presence 
20 detection. 

Further, the intelligent sensor unit 12 will 
identify an image failure event (Event ID: 2). The event 
generator 23 will detect when the acquired image becomes 
distorted or substantially differs from a reference image 
25 and as a response the event generator 23 will create a 
recording of an image failure event. The image failure 
event could e.g. be caused by the image sensor 20 being 
covered or the lens arrangement being damaged. The 
recording of an image failure event will firstly comprise 
a movie of 1-2 seconds when detected and then a further 
movie of 1-2 seconds when attended to. The latest 
recording of an image failure event will be stored in the 
non-volatile memory 26 of the intelligent sensor unit 12. 
When an image failure event is identified, all other 
functions of the intelligent sensor unit 12 will be shut 
off until the image failure is attended to. This ensures 
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that the door device 14 «ill „ot be controlled by a 
malfunctioning intelligent sensor unit 12 

or tZlZ '° ^" "^^^ b-^" tilted 

IhiJt r generator 23 will identify a zone 

imaoLT " • the acquired 

dlt!ct H ' ^f'"""" generator 23 will 

detect When- the background objects are no longer imaged 

il^^l. T Thus, a .one shift event is 

identxf.ed when the event generator 23 detects that an 
acquired image differs from a reference image by a 
displacement of at least one common background object. 
The recording of a zone shift event will firstly comprise 
a st.ll .mage Of the field of view according to the set- 
up, and a stxU xmage of the field of view at the time 

the detection zone pattern marked. Moreover, the 
recording of a zone shift event will also comprise a 
stxll .mage of the field of view according to a new set- 
up takrng care of the zone shift event, and a current 
atill .mage of the field of view when the zone shift 
event has bean attended to, the still images having the 
detection zone pattern marked. The current still image 
wxll then confirm that the zone according to the set-up 
corresponds to the zone being monitored. The latest 
recording of a zone shift event will also be stored in 
the --volatile memory 26 of the intelligent sensor unit 
12. When a zone sh.ft event is identified, all other 
IZ unlll :l ^"^^l^gent sensor unit 12 will be shut 
HI T . ^ttendei to. This ensures 

that the door device 14 will not be controlled by a 
malfunctioning intelligent sensor unit 12. 

The intelligent sensor unit 12 will detect if the 

the position Of a potted plant or a trashcan could be 
Changed in the field of view t>,« ^ «4- -■ •. • 

12 Mill ^ ! intelligent sensor unit 

12 wxll then adapt to the changed field of view by 
creating a new reference image. The new reference ixnage 
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will then be used for the purpose of presence detection 
The event generator 23 will detect that an image has been 
stored as a reference image and, in response, record an 
auto adapt event (Event ID: 4). The recording of the auto 
adapt event comprises a still image of the new 
background . 

The auto adapt event must not be triggered by a 
person standing still in the field of view. Thus, the 
auto adapt event is not triggered until an identical 
background has been observed for quite a long period of 
time, such as several hours . 

When the door 14 has been held open continuously for 
a long time period exceeding a predetermined time limit, 
a continuous door hold open event is recorded (Event ID: 
5) . This event may be caused by a heavy traffic through 
the doorway forcing the door to be open continuously for 
a long time. This should of course be allowed. The 
recording of this event may notify an operator that he 
should check that there is no problem at the doorway, 
such as a person or an object standing in, or in- the 
vicinity of, the doorway, thus preventing the door 14 
from being closed. The event is recorded when a 
configurable time period has been exceeded by analysing 
the activation signal from the movement detector 22 to 
the door controller 28. Thus, the activation signal is 
presumed to reflect the status of the door device 14. 
Alternatively, the event may be identified based on 
feedback data from the door position sensor 21. The time 
period may typically be adjusted to 2, 5, or 10 minutes. 
The recording of the event will comprise a movie of 5 
seconds of the field of view. 

The opening and closing of the door device 14 may be 
disabled at certain times. For example, an entrance door 
to an office building may be disabled after working 
hours. The intelligent sensor unit 12 may function as a 
surveillance device at after hours. Thus, the movement 
detector 22 is controllable between a door sensor 
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operating mode, in which it provides the activation 
signal to the door control arrangement for opening the 
door, and a surveillance operating mode, in which the 
activation signal is disabled. After hours may be 
specified in the local management unit 16 to adapt the 
intelligent sensor unit 12 to weekends and holidays. In 
the surveillance operating mode, the event generator 23 
may process the acquired images with respect to 
predefined alarm criteria, and create a recording of an 
alarm event (Event ID: 6) if these alarm criteria are 
met. These predefined alarm criteria may constitute a 
movement or presence detection corresponding to a person 
in the field of view. The recording comprises a movie of 
5 seconds . 

If the door 14 closes too fast, a door closing speed 
violation event occurs (Event ID: 7). The allowed speed 
may be specified. In case of slide doors, the allowed 
speed may typically be 1 ft/s. The speed of the closing 
door may be calculated using information from end 
position sensors giving the time in which the door was 
brought from a first end position of being fully open to 
a second end position of being fully closed. 
Alternatively, the speed of the closing door is 
calculated using the information from the door position 
25 sensor 21. The door closing speed violation event is 

recorded whenever the event generator 23 detects that the 
closing speed of the door device 14 exceeds a 
predetermined limit. The recording of this event will 
comprise a movie of 5 seconds showing the closing of the 
door 14. A check of the door closing speed violation 
event may be made every time the door is closed. 
Alternatively, this check may only be made at regular 
intervals, e.g. in an automatic regular door check. 

At regular intervals, an automatic regular door 
check is made that the door 14 is opened correctly. This 
could be made daily, preferably at the time the opening 
and closing of the door device 14 is enabled, e.g. at the 
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end of each after hours surveillance period. The 
intelligent sensor unit 12 will check that the door opens 
correctly. The event generator 23 will generate a 
recording of an automatic door check event (Event ID: 8), 
when it detects that the movement detector 22 has 
executed a testing process, which includes providing the 
activation signal to the door control arrangement and 
testing the subsequent operation of the door control 
arrangement. The recording of the automatic door check 
event comprises status of the opening of the door 14, 
some statistics, such as number of times the door 14 has 
been opened since the last day, and the last valid set- 
up. 

Every time the intelligent sensor unit 12 starts up, 
15 a start up event (Event ID: 9) is created. The event 

generator 23 identifies this event by detecting that the 
image sensor 20 and/or the movement detector 22 has been 
restarted. The start up event is an internal event within 
the system 10. The event triggers the local management 
unit 16 to provide the intelligent sensor unit 12 with 
specific information, such as time, date, etc. The 
intelligent sensor unit 12 will make a start up after 
power failures. Further, if the system 10 goes out of 
order it will make a restart. Then, a recording of a 
25 start up event is created. 

When the door device 14 has been opened a certain, 
predefined number of times, a relay activation count 
event (Event ID: 10) is identified by the event generator 
23. The recording of the relay activation count event 
comprises statistics regarding the number of times that 
the door device 14 has been opened. A notification of the 
recording may be sent automatically via e.g. e-mail to a 
maintenance firm, giving a reminder that it is time for 
servicing the door device 14. The event generator 23 may 
count the number of times the relay controlling opening 
and closing of the door has been activated, based on the 
activation signal from the movement sensor 21, or based 
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21 ZZ T ^oor position sensor 

oc;urred -^ay activations have 

occurred, the event generator 23 creates a recording of 
the relay activation count event. 

The system 10 may also create « m.A^^ 
event (Event ID: 11) Bv sLlT . "maintenance reminder 

. By setting a date when the nexi- 
mamtenance of the system 10 is i-n ^ 

will creal-^ • I ® "^^"^^^ system 10 

wxll create the maintenance reminder event on the 

event, when it detects that a current date meets a 
predefined date. The maintenance reminder e'L creates 
lirT T ^'^'^'^^'^^ to the maintenan e 

VIS ; til ir:""" ^ ^^^^"^^ ^^^^ to 

visit the location of the svshcm i n 

. . system 10 to perform reouiai- 

servxcn,. A^tax the service to the system 10 hl^^^e" 

"ea;e a " " -^"tenance date „ay be set, which will 
create a new maintenance reminder event 

The handling of recordings of events win now be 
described, with reference to rigs 7-12, showlngthe 
presentation of the events on a monitor connecLr o the 
local management unit 16 or to the ex^^r-n=^ 

Th*. external computer 18. 

The local management unit 16 and/or the external 
computer 18 comprises software for handling the 
recordings of events. The software may adjust, receive 
store, display, and forward events receive. 

When using the software, a menu bar will always be 

s:ifi: l:e':^^^'" ^'^^ ^^^^^ ^^^^^^^^ ^^-s a 

specific intelligent sensor unit 12 in the network, 
change assigned names of an inteln«or,i- 
aet ^ • intelligent sensor unit 12, 

get a still image from an intelligent sensor unit 12 to 
view Its location, find help instructions for the 
software, etc. 

few dl«ereir''""' °' ^'^"'^ ""^^ displayed in a 
recordi"as "f ^^'"'^'"^ ^° ^^9- the latest 

recordings of events may be indicated in an event list 

Typically, the 10 latest recordings of events Ir! Lst;d 
as thumbnails. Kew recordings win be listed at thj top 
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of the event list . Recordings that have not been viewed 
xn detail will be highlighted in the event list. A 
recording in the event list will be presented with a 
still image, the type of the event, the identity of the 
intelligent sensor unit 12 that recorded the event, and 
the time and date of the event. 

All information of a recording may be displayed in a 
specific window. The recording may be accessed by 
clicking on a thumbnail in the event list. If the event 
contains a movie, the movie will be played. The display 
window will contain buttons for playing, pausing and 
rewinding the movie. 

The software can be set to an auto-play mode. In 
this mode, the software will in a specific window 
automatically display the newest event, when it is 
received by the local management unit 16 and/or the 
external computer 18. The event will be displayed until 
next event occurs or the window is deleted manually. 

Referring to Fig. 8, old recordings may be listed in 
an event history. There is a possibility to define the 
types of events to be listed, the intelligent sensor unit 
12 that created the recordings of the events, or a time 
interval of occurrences of the events. 

Referring to Fig. 9, there is a possibility to add 
comments to a recording of an event. Thus, further 
information about the event may be added, such as the 
name of a person who has made a set-up. 

Referring to Fig. 10, it is possible to force a 
snapshot to be acquired of the field of view. As a 
result, it is possible to examine the field of view at 
any time. This could be used by maintenance staff in 
order to view the door device 14 from a remote site. 
Thus, the maintenance staff may analyse and attend to 
problems of the function of the door device 14 from the 
35 remote site. 

Referring to Figs 11-12, the software also provides 
a configuration possibility. It is possible to configure 
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the function of the event generator 23, e.g. what events 
should be identified and setting parameters that will 
trig the identification of an event. It is also possible 
to configure the function of the local management unit 
5 16, e.g. how a recording of an event should be handled. 
Thus, as shown in Fig. 11, it is possible to set a 
configuration of which types of events the intelligent 
sensor units 12 should record and also to set the time 
limit for the identification of a continuous door hold 
10 open event. Further, as shown in Fig. 12, it is also 

possible to change the settings of time and date in the 
local management unit 16, choose different acoustic 
signals for different events, choose whether the 
recordings of a type of events should be stored, choose 
15 whether an event should be presented as a still image 

before a movie may be presented, choose whether an e-mail 
regarding specific events should be sent and in such case 
to what e-mail address the recording of the event should 
be sent. In addition to the settings shown in Fig. 12, it 
may also be possible to choose whether the recordings of 
a type of event should be forwarded from the local 
management unit 16 to the external computer 18. 

By making recordings of events the system 10 
provides improved security of the door system. Thus, the 
25 security is improved for people walking through the door. 
The door owners know how their doors perform and may 
control the doors easily and from a remote site. There is 
a possibility of keeping track of possibly hostile 
movements during after hours using the intelligent sensor 
30 unit 12 for surveillance. 

Referring now to Fig. 13, a method for recording 
events in the intelligent sensor unit 12 will be 
described. The intelligent sensor unit 12 will acquire 
information regarding the door device 14 and an area 
35 adjacent the door device 14, step 100. The intelligent 
sensor unit 12 acquires information by the image sensor 
20 obtaining images of a field of view adjacent the door 
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device 14. The intelligent sensor unit 12 further 
acquires information from a door position sensor 21 
and/or a door controller 28 detecting speed and position 
of the door device 14. Next, the information is processed 
in order to identify at least one event, step 102. Thus, 
the information is compared to predefined criteria, and 
if these are met, an event is identified. Different 
criteria are specified for different events. Further, in 
response to an identification of an event, a recording of 
the event is created, step 104. The recording of the 
event may be transmitted to a local management unit 16 
for further handling. Recordings of critical events may 
also be stored in the intelligent sensor unit 12. The 
intelligent sensor unit 12 will continuously acquire 
information of the current status of the door device 14 
and the area adjacent the door device 14. Further, this 
information will continuously be processed to identify 
events when they occur. 

It should be emphasized that the embodiments 
described herein are in no way limiting and that many 
alternative embodiments or modifications are possible 
within the scope of protection defined by the appended 
claims . 

Above, the system 10 has been described as having 
5 sensor arrangements 12, each including an event generator 
23 for creating recordings of events. Further, each 
sensor arrangement 12 has a non-volatile memory 26 in 
which certain events may be stored. The recordings are 
also sent to a local management unit 16, where all 
recordings are stored in an event storage 34. However, 
each sensor arrangement 12 may also include the event 
storage. Thus, the local management unit 16 may merely 
function as a network connection for connecting the 
sensor arrangement 12 to an external computer 18. In this 
case, there will be no need for an event storage in the 
local management unit. It is also conceivable to exclude 
the local management unit, by providing each sensor 
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arrangement with a suitable interface for network 
communication with the external computer. 

According to another alternative, the event storage 
IS located at the external computer 18, whereby no event 
storage may be needed at either the sensor arrangement or 
the local management unit. In this case, the logging of 
recordings of events is made at the external computer 18. 

According to a further alternative, the sensor 
arrangement 12 need not comprise the event generator. In 
this case, the local management unit 16 comprises the 
event generator, whereby the recordings of events are 
created at the local management unit 16. If the local 
management unit is connected to a plurality of sensor 
arrangements 12, the event generator in the local 
management unit 16 may handle events occurring at all the 
door devices 14 corresponding to the plurality of sensor 
arrangements 12 and create recordings of these events. 

Further, the function of the door device 14 may be 
monitored via the local management unit 16 and/or via the 
external computer 18. Also, the configuration of the 
sensor arrangements 12 may be performed via the local 
management unit 16 and/or via the external computer 18. 

Still further, the local management unit 16 or the 
external computer 18 may be configured as a web server 
which may provide access to, i.a., the event storage, the 
event generator and the movement detector from a suitable 
web client. It is even conceivable to incorporate an 
event storage in each intelligent sensor unit and 
configure each sensor unit as a web server, to thereby 
provide direct access to each sensor unit via a web 
client in an external computer. 

As an alternative to the unitary construction of the 
intelligent sensor unit, the sensor arrangement may be 
formed as an assembly of separate components. For 
example, the image sensor may be a separate component in 
the sensor arrangement. Additionally or alternatively,- 
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the movement detector and/or the event generator may be 
such a separate component. 



